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k-Total Modulo Labeling Graphs

S.YESU DOSS PHILIP!, B.PONMANI?, AND M.KAVIYAS

ApBsTRACT. Let & be a graph. Let f: V(&) — {0,1.2, .., k—1}
be a map where £ = N and & = 1. For each edge uv, as-
sign the label (f(u) + fiv) + fluv)) mod & where & = 1. f
is called a FE-total modulo labeling of G if |t,(i) — f(j)] = 1,
i.j £ {0,1.2...., k — 1} where i (x) denotes the total number
of wvertices and the edges labeled with ». A graph with admits
a k-total modulo labeling 1s called a k-total modulo graphs. We
investigate k-total modulo labeling of some graphs and study the 3-
total modulo labeling behaviour of star,bistar,complete bipartiate
graph,comb,wheel helm,armed crown ete.
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1. Introduction

All graphs in this paper are finite, simple and undirected only. Cahit
[1] introduced notion of cordial labeling of graphs. The cocept of k-
difference cordial graph was introduced 1 [4] . Recently Ponraj etal
[4] has been introduced the concept of k-total difference cordial graphs.
Motivated by this, we introduce k-total modulo labeling of graphs. Also
we prove that every graph is a subgraph of a connected k-total mod-
ulo labeling graphs and investigate 3-total modulo labeling of sevarel
graphs like path.star, bistar, complete bipartite graph ete .

2. E-ToTAL MODULO LABELING OF GRAPHS

Definition 2.1. Let &G be a graph. Let f: V(&) — 0,1,2,... k=1
be a map where k € N and &k > 1. For each edge wv, assign the
label (f{u) + f(v) + fluv)) mod k where k = 1. f is called a k-total
modulo labeling of G af |t(i) — ()] < 1, 4,5 € 0,1,2,... k=1
where t,(r) denotes the total number of vertices and the edges labeled
with . A graph with admits a k-total modulo labeling is called a k-
total modulo graphs.
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3. PRELIMINARIES

Definition 3.1. Armed crown AC,, s the graph obtained from the cycle
Cr  wqug . uguy with V(ACY) = V(C) U {v,w; 01 < i < n} and
E(AC,) = E(Cy) U {uvy, vaw; 1 1 <7< n}.

Definition 3.2. A bipartite graph 1s a graph whose vertex set V(&)
can be partitioned into two subsets Vi and V5 such that every edge of
(+ joins a vertex of Vi with a vertex of V5. If G contains every edge
joining V) and V5, then G is a complete bipartite graph. If |Vi| = m
and |V3| = n, then the complete bipartite graph is denoted by Iy, .

Definition 3.3. K, 1s called a star.

Definition 3.4. The graph W, = C, + Ky 15 called a wheel. In a
wheel, a vertex of degree 3 is called a rim vertez. A vertex which is
adjacent to all the rim vertices is called the central verter. The edges
with one end inecident with the rim and the other incident with the
central vertex are called spokes.

Definition 3.5. The helm H,, is obtained from a wheel W), by attach-
ing a pendent edge at each vertex of the eycle Cy. A closed helm is the
graph obtained from a helm by joining each pendent vertex to form a
cyele.

Definition 3.6. The graph ), @ K 1s called a crown.

Definition 3.7. The Lilly graph I, : n = 2 1s constructed by 2 stars
2K = 2, joining 2 path graphs 2F,.n = 2 with sharing of a common
vertex. Let V(I,) = {u.v: 1 <i<n}|J{z:1<i<n}

U{wi: 1 <i<n—1} and E(1,) = {zpu, oy 01 <0< n}lY
{ripg L <i<n— 1 H{zant Ui : 1 < <n =2}

4. MAIN REsSULTS

BRemark. 2- total modulo labeling graph is 2-total product cordial
graph.

Theorem 4.1. The crown ), & K is 3-total modulo labeling for all
values of n.

Proof. Let C, be the cycle wy, ua, ..., unuy.

Let V(Cp @ Kq) = V(Cp)UJw L =é = mnand
E(C,® K1) = B(Co)Uuwwi s 1 i <.

Case 1. n=10 (mod 3).

Assign the label 1 to the cycle vertices wy, ug, . . ., u,. Next we move to
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the pendent vertices v;. Assign the label 2 to the vertices vy, 1a,.. ., v 2n.
Next assign 1 to the remaining vertices V2ngs, Vangh -y U

Case 2. n=1 (mod 3).

Assign the label 1 to the cycle vertices uy, ug, . .., u,. Next we move to
the pendent vertices v;. Assign the label 2 to the vertices vy, va,. . ., Vant.
Next assign 1 to the remaining vertices Vdnt, Vdnct ;o3 U

Case 3. n= 2 (mod 3).

Assign the label 1 to the cycle vertices uy, ug, . .., u,. Next we move to
the pendent vertices v;. Assign the label 2 to the vertices vy, v, . . .| Van_t.
Next assign 1 to the remaining vertices V2ngd, Vingh -y Upe

Values of n tont(0) [ £t (1) [ i (2)
n=10 L‘mocl 3‘J "%‘ % 4;
=1 (mod 3) | 21 | I 1T 1tz

'” ] 3 3
n=2 (mod3)| H | |E | ;=
TaBLE 1
[l
Theorem 4.2. All Wheels are 3-total modulo labeling.
Proof. Let W,, = C,, + Ky where C,, 1s the cyele uqug ... unyuy and

V(Ky) = {u}. Assign the label 2 to the central vertex w and assign
the label 1 to the all the rim vertices u;(1 < i < n).Clearly #,(0) =
tmi(l) = % and t,(2) = % Hence W, 1s 3-total modulo labeling.

O
Theorem 4.3. Helms H,, is 3-total modulo labeling.

Proof. Helm Hy is obtained from the wheel W, = €, + Ky where Cy
1s the cyele wyug .. uy, and V(K) = {u} by attaching pendent edges
to the rim vertices. Let vy, vq, ..., v, be the pendent vertices adjacent
to up,ug, ..., Uy respectively.

Fix the label 2 to the central vertex and 1 to the rim vertices wy, ug, . .., uy
Case 1. n=10 (mod 3).

Assign the label 2 to the vertices vy, va, . .. V3. Next assign the label
1 to the vertices v 248, Unt s U

Case 2. n=1 (mod 3).

Assign the label 2 to the vertices vy, 19,. .., 2 ast. Next assign the label
1 to the remaining vertices Ungd, Unts . . o s Un.

Case 3. n=2 (mod 3).

Assign the label 2 to the vertices vy, w9, ..., v nst and assign the label 1
ta the vertices v DL Ungd sy Un,

The table 2 given below shows that this labeling f 1s a 3-total modulo

labeling of H,,.

Values of - | (0) | £ (1) | £ii(2)
n=0 (mod3)| 3¢ = s
n=1 (mod 3)| X2 | 2H [ =4
n=2 (mod 3)| 1E [ =2 [

TABLE 2
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Example 4.1. A 3-total modulo labeling of H,, is shown in Figure 1

1

Ficure 1

Theorem 4.4. ACY 15 3-Total modulo labeling for all n

Proof. Clearly AC, has 3n vertices and 3n edges. Fix the label 1 to all

the cycle vertices uqug . . . wy,.

Case 1. n is odd.

Next assign the label 2 to the all the vertices with degree 2. That 1s

assign the label 2 to the vertices vy, v2,. .., v oot and wy,ws, ..., w et

Now we assign the label 1 to all the pendent vertices vatt1, vngs, ..., 2y

and w 2l Wags s ooy Wiy The last vertex w,, receive the label 2 when

n 1s odd.

Case 2. n is even.

Assign the label 2 to the vertices vy, va, . .. LUz and wq,wa, ..., wa. Now

we assign the label 1 to the vertices vpya, vnga, ... vy and wags, Wapa , .- ., Wy,
The table 3 given below establish that this vertex labeling pattern

is a 3 total modulo labeling,.

Values of n | o (0) | fini( 1) | tmi(2)
. [T [iE) (R
n .15 odd 5 - 5
7 15 even %" Sn L'?”
TABLE 3

O

Theorem 4.5. The complete bipartite graph K, is k-total modulo
labeling.

Proof. Let V] = u,v and V5 = wy, s, ..., 4y, where Vi, V5 15 the biparti-
tion of Ko . We now give the vertex labeling. Assign the label 2 to the
vertex 1. Next assign the label 1 to the vertices v and wuy, wa, ..., uy.
It is easy to verify that #,,(0) = %,tw['lj = tl(2) = % O

Theorem 4.6. Any star Ky, is 3-Total module labeling except n = 1
(mod 3)

Proof. Let V(Kyn)={u,u;: 1 <i<n}land E(Ky,) = {ww -1 <i<n}
Clearly Kiyn has |V{(Kin) + E(Kin| = 2n + 1 vertices and edges.
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Case 1. n =0 (mod 3).

Assign the label 1 to the vertex w. Then assign the label 2

to the ver-
tices w1, uo, ...,

uz. We now assign the label 1 to the remaining vertices
u%—_&,‘l&%ﬁ,. . _.'l-.f-n.
Case 2. n=2 (mod 3).

Assign the label 1 to the vertex w. Then assign the label 2

to the ver-
tices i, Ua,

..... s Ungd . Next assign the label 1 to the remaining vertices
Untd, Un _...-.'H-n.

The table 4 given below establish that this vertex labeling pattern
15 a 2 total modulo labeling.

Values of n | tl(0) |ty (1) | t(2)
n=0 (mod3) | = ;Es =
n=2 (mod 3)| B2 | BE | BE

TABLE 4

Theorem 4.7. The Flower graph Fl,, is 3-total modulo labeling for all

mn.

Proof. Let W,, = €}, + KI where (), is the cyele wjug. .
V(Ky) = u. The Helm H,, is a graph with V(H,,) = V(W)

UV 1 <i<n} and E(H,) _E'(H U{ut' 1 <i<n} The
Flower Fl,, is obtained from f, by joining v; to w (1 < i < n). We now
assign the labels to the vertices as follows. Assign label 2 to the vertices

u and 1 to the vertices wq, ua, ..., un. Next assign the label 1 to the
vertices vy, va,. ..., vy Clearly t,,(0) = t,(1) = 3 B tmi(2) = 6”—;’3. O

Ugtty and

Example 4.2. A 3-total modulo labeling of Fly is shown in Figure 2

(B
—

Figure 2

Theorem 4.8. The Lilly graph [, 15 3total modulo labeling except
1€ 3,6, 3t

Proof. Case 1. n=1 (mod 3).

Take the vertex set and edge set as in definition 3.7. Clearly |V([,)
|E(I,)| = 8n—3. Assign the label 1 to the path vertices xq, ra,. .
Next we assign the label 2 to the vertices uq, usg,
label 1 to the vertices vy, va, ..
Case 2. n=2 (mod 3).

Assign the label 1 to the path vertices ry, 3,

+

- ."rﬂ! E;'l‘yﬂ‘ LR 15":@—1-
., Uy and assign the
. _.'1-111.

..... sl Y Wy oo Yn—1-
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Next we assign the label 2 to the vertices uy, wg, ..., u, and assign the
label 1 to the vertices vy, va,. ... vy,
C‘-lea.rl}-' fdf([]j = fﬂlﬂ] = tdf(gj =2n— ]_, fdf(gj = 2n. O

Example 4.3. A 3-total modulo labeling of It 1s shown n Figure 3

[ ]
J
[ S

[ ]
[ ]

=
—
—_
(==
—
—
—
—_

Ficure 3
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